Recognition of phospholipids in Streptomyces phospholipase D.
To investigate the contribution of amino acid residues to the enzyme reaction of Streptomyces phospholipase D (PLD), we constructed a chimeric gene library between two highly homologous plds, which indicated different activity in transphosphatidylation, using RIBS (repeat-length independent and broad spectrum) in vivo DNA shuffling. By comparing the activities of chimeras, six candidate residues related to transphosphatidylation activity were shown. Based on the above result, we constructed several mutants to identify the key residues involved in the recognition of phospholipids. By kinetic analysis, we identified that Gly188 and Asp191 of PLD from Streptomyces septatus TH-2, which are not present in the highly conserved catalytic HXKXXXXD (HKD) motifs, are key amino acid residues related to the transphosphatidylation activity. To investigate the role of two residues in the recognition of phospholipids, the effects of these residues on binding to substrates were analyzed by surface plasmon spectroscopy. The result suggests that Gly188 and Asp191 are involved in the recognition of phospholipids in correlation with the N-terminal HKD motif. Furthermore, this study also provides experimental evidence that the N-terminal HKD motif contains the catalytic nucleophile, which attacks the phosphatidyl group of the substrate.